Freeze dried red blood cells and finely cut 0.5 mg portions of primary feather were weighed into tin capsules and analyzed with a Delta V Advantage isotope ratio mass spectrometer (Thermo Electron) and 4010 Elemental Combustion System (Costech Instruments). Stable isotope abundances are expressed in delta ( ) values as the deviation from standards in parts per thousand (‰) from the following equation: 
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Freeze dried red blood cells and finely cut 0.5 mg portions of primary feather were weighed into tin capsules and analyzed with a Delta V Advantage isotope ratio mass spectrometer (Thermo Electron) and 4010 Elemental Combustion System (Costech Instruments). Stable isotope abundances are expressed in delta ( ) values as the deviation from standards in parts per thousand (‰) from the following equation: 
where R is the ratio 15 N/ 14 N or 13 C/ 12 C. The standard reference materials were Pee Dee Belemnite carbonate and atmospheric nitrogen. The analytical precision based on the standard deviation of a NIST 8414 standard (bovine muscle) and internal laboratory fish muscle standard for 15 N were 0.18 and 0.22‰ and for 13 C were 0.09 and 0.08‰, respectively. The analysis of NIST standards (sucrose and ammonia sulphate; n = 3 for each) during the analysis of samples generated values that were within 0.01‰ and 0.07‰ of certified values for 15 N and 13 C, respectively.
Analysis of POPs
POPs were extracted from plasma using a micro-extraction technique detailed in Daley et al. (2009) . Approximately 1 ml of plasma was mixed with 10 g of Na 2 SO 4 and extracted with 15 ml of dichloromethane:hexane (1:1). From this extract, 1/10 was used for the gravimetric determination of neutral lipids (Drouillard et al. 2004 ) and calculation of the plasma percentage lipid content (%lipid). Sample clean up on the remaining extract was performed by florisil chromatography as described by Lazar et al. (1992) . Extracts were concentrated to 1 ml by rotary evaporator and added to gas chromatography vials. Samples were analysed for individual organochlorines by gas chromatography electron capture detection (GC-ECD) (Lazar et al. 1992) . For each batch of 6 samples, a reference homogenate, method blank, external PCB standard, OC standards and PCB 30 recovery standard were analysed (Quebec Ministry of Environment Congener Mix; AccuStandard, New Haven, CT). Recoveries of PCB 30 in samples averaged (±SD) 69.8 ± 9.7%. Recoveries of individual PCB congeners in the inhouse reference tissue extracted with each batch of samples were < 2SD from the mean laboratory database value derived from laboratory control charts from the Great Lakes Institute for Environmental Research (GLIER) accredited organic analytical laboratory (Canadian Association for Environmental Analytical Laboratories Accreditation and ISO17025 certified) established by standard cold column extraction techniques.
A Hewlett Packard HP 6890 gas chromatograph coupled with a Waters GCT-premier Time of Flight (TOF) mass spectrometer was used for PBDE detection and analysis. The gas chromatograph was equipped with a DB5 column; 30 m x 0.25 mm I.D. x 0.25 μm film thickness (J&W Scientific) and 7673 autosampler. Helium (UHP) was used as the carrier gas with a flowrate of 1 ml min -1 and column head pressure of 69 psi. The sample (1 μl) was injected under splitless injection mode using an injection inlet temperature at 250°C. The oven program began at 90°C held for 1 min, followed by a ramp of 20°C min -1 to 150°C, followed by a second ramp of 4.5°C min -1 until a temperature of 280°C and held at the final temperature for 10 min. The GC-TOF was operated in EI mode at 70 eV following daily tuning and mass resolution calibration using Metri (68.9952, 121.0014, 189.9966, 265.9965, 284 .9949) calibration solution. The 284.9949 ion was used as the lock mass during sample runs. For each batch of samples extracted, the sample injection sequences were set in the following manner: 5 external standard calibration curve for PBDEs (Wellington Laboratories certified PBDE native mixture), internal recovery standard, sample blank, internal reference homogenate (GLIER Detroit River Fish pool) and 6 samples. Post processing of HR-MSD output was performed using QuanLynx software. The 3 dominant ions for analytes (BDEs 17, 28, 49, 47, 66, 100, 99, 85, 154, 153, 138 and 183) were extracted from the total ion chromatogram over a window of ±10 s from the expected analyte retention time. Peak areas were quantified using the analyte response relative to the external standard calibration curve.
Geolocator methods
Geolocators use light intensity in relation to Greenwich Mean Time and day of the year to provide 2 positions per day with an accuracy of 186 ± 114 km (Phillips et al. 2004 ). Latitude can be derived from day length and longitude from the timing of local mid-day and midnight. During the equinoxes, when day length is equal at all latitudes, only longitude can be estimated accurately using geolocators.
To produce Fig. 1 , validated data were smoothed twice to reduce the error associated with geolocation (Phillips et al. 2004 ). We used kernel density estimation to identify the wintering ranges using a cell size of 50 km and a smoothing factor (h) of 200 km, which reflects the estimated error associated with geolocation (Phillips et al. 2004 ). All kernel density estimation was carried out in R version 2.14.2 using packages 'adehabitatHR' (Calenge 2006) and maptools (Lewin-Koh et al. 2012 ).
Details of wintering area discriminant function
Feathers of birds that wintered off Africa were more 13 C-enriched, i.e. higher 13 C, than those grown off Europe, which in turn were more enriched than those grown off America. Due to the comparatively small number of tracked birds (n = 16) that could be used to identify prior probabilities for the lda each wintering area was given an equal weighting. The discriminant function used in this study correctly identified the wintering areas of all tracked birds in a self-test. The only bird classified with a probability of less than 0.95 (p = 0.63) in the self-test, was incorrectly identified in a jackknife-test as wintering in Europe rather than America (p = 0.61). All tracked birds which wintered off Africa were identified as such with a probability of 1.0 in both the self and jackknife-test.
Estimating the length of the non-breeding season
To estimate the length of the non-breeding season, a 500 km boundary around the focal colony was used to estimate the date of departure from (autumn) and return to (spring) the breeding colony. This boundary represents more than the maximum foraging extent of birds during the breeding season (H. Wade pers. comm.). Departure and return dates were designated as the occurrence of 4 or more sequential positions (equivalent to 2 d) outside or inside the 500 km boundary respectively. Where possible, latitude and longitude data were used in conjunction to provide the best estimates for departure and arrival. However latitudes cannot be estimated reliably using geolocation for several weeks around the equinoxes; hence if the bird migrated during this period, only longitudes were available. 153, 180, 183, 187, 191, 194, 201, 205, 206 & 209 (no vicinal H- Table S2 . Arithmetic mean (±SD) concentrations (µg kg -1 ) of POPs in plasma of adult great skuas breeding in the northeast Atlantic by breeding colony and wintering area. To aid interpretation PCBs were grouped into 5 functional groups based on molecular configuration (Borgå et al. 2005; see Table S1 . Centroids for colony and wintering area are given by combination of the following abbreviations: Bj = Bjørnøya, Ic = Iceland, Sh = Shetland and Am =America, E = Europe, Af = Africa. Sex is indicated by F = Female, M = Male. Fig. S2 . Log OC and PBDE concentrations in great skua plasma by breeding colony (Bjørnøya, Iceland and Shetland) and by sex. Bar: median; box: interquartile range (IQR); whiskers: data range excluding outliers (i.e. data >1.5x IQR above/below the IQR). PCB Group I congeners: . Table S1 . Significant (p < 0.05) environmental variables are circled. 
